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DESCRIPTION OF THE PUPAE OF THREE SPECIES OF THE GENUS 
LUTZIA, A COMPARISON OF NEW AND OLD WORLD PUPAE, AND A KEY 

TO PUPAE. AND LARVAE OF THE GENUS (DIPTERA: CULICIDAE) 
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Abstract.4The pupae of Lutzia bigoti (Bellardi) and Lt. allostigma (Howard et al.) 

from Central America and Lt. tigripes (De Grandpre and De Charmoy) from Africa and 

western Asia, are described. Comparison is made between New World and Old World 

species. Marked differences are noted in the shape of the trumpet and paddle, in the 

reticulation of the intersegmental membranes, and in some elements of chaetotaxy. Keys 

to Lutzia pupae and larvae are given. 
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The genus Lutzia Theobald is a small ge- 

nus with only seven species. Tanaka (2003) 

made significant changes in Lutzia. It was 

originally described as a genus by Theobald 

(1903) but reduced to a subgenus of Culex 

by Edwards (1932). Now it is elevated 

again to generic rank by Tanaka. He also 

created three new subgenera, 1.e., Metalut- 

zia Tanaka for the Asian, African and Aus- 

tralasian species, the monotypic subgenus 

Insulalutzia Tanaka for Lt. shinonagai Ta- 

naka, Mizusawa and Saugstad, while the 

subgenus Lutzia Theobald applies to the 

two Neotropical species. He likewise re- 

moved Lt. vorax (Edwards) from synonymy 

with Lt. halifaxii Theobald. All these 

changes were based on the morphology of 

the pupa. 

Lutzia is unique among the Culicini by 

having predaceous larvae. Even though 

there are few species, they are distributed 

on all continents (Edwards 1941, Knight 

and Stone 1977, Tanaka et al. 1979, Belkin 

1962). I have had the opportunity to study 

the pupal stage of two species from the 

New World (Central America), Lutzia bi- 

goti (Bellardi) (Clark-Gil and Darsie 1983) 

Lutzia, Old World, New World, keys, pupae, larvae 

and Lutzia allostigma (Howard et al.) (Hei- 

nemann and Belkin 1977, 1978) and the 

Old World species, Lutzia tigripes (De 

Grandpre and De Charmoy). Also, I com- 

pared the New World with the Old World 

pupae, including Lutzia fuscana (Wiede- 

mann) and Lutzia halifaxii (Theobald) pu- 

pae from Nepal (Darsie and Pradhan 1990), 

the same species from the Ruykyu Archi- 

pelago (Toma and Miyagi 1986) and the de- 

scription of the pupae of Lt. shinonagai and 

Lt. vorax (Tanaka 2003). 

Lutzia bigoti pupa was partially de- 

scribed and illustrated by Lane (1953), 

while pupae of Lt. allostigma is described 

here for the first ttme. The two Old World 

species, Lt. fuscana and Lt. halifaxii were 

described and illustrated by Toma and Mi- 

yagi (1986). Otherwise, the trumpet, ab- 

dominal segments VII, VIII and paddle of 

the Lt. fuscana pupa were figured and par- 

tially described by Delfinado (1966). The 

pupa of Lt. halifaxii, perhaps the most 

widely distributed of the Lutzia species 

(Knight and Stone 1977), has been de- 

scribed several times but without the usual 

table of pupal chaetotaxy and/or complete 
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illustration (Knight and Chamberlain 1949, 

Penn 1949, LaCasse and Yamaguti 1950, 

Belkin 1962). Baisas (1974) partially de- 

scribed pupae of both species but without 

illustrations. Edwards (1941) has a minimal 

description of the pupa of Lt. tigripes, using ~ 

an outdated setal nomenclature, with the 

dorsal view of the abdomen illustrated. Lut- - 

zia shinonagai was described by Tanaka et 

al. (1979), and its pupa as well as that of 
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Lt. vorax, by Tanaka (2003). _ =s ofca eC Q 

I am presenting a complete description of Pion aus alps te ara 
the Lt. bigoti, Lt. allostigma, and Lt. tigri- ee ee 
pes pupae with illustations and tables of se- 

tal counts (see Tables 143) and a key to the Miah pee soi 

pupae and larvae of the genus. 5 Se | es = = = Ss = 24 = elias 

MATERIALS AND METHODS : PTs eye 

The methods were the same as described 3 

by Clark-Gil and Darsie (1983) and Darsie E Oy Say are 

(1998). Pupae of Lt. fuscana and Lt. hali- 2 i a a =a o aaa 0 =e aa 

faxii collected in Nepal, along with data % | 2 eS eee eae 
from Toma and Miyagi (1986) and speci- = 
mens of Lt. tigripes from the collection of 2 : <eM LEONE COS, 

the Walter Reed Biosystematics Unit, = |2/,] _ . | Se Sa ae 
Smithsonian Institution, were the Old @% 7 PR CN eigas  e: 
World materials used to compare with the E 

New World pupae. The Nepal collections & 

records are as follows: Lt. fuscana4Jhapa is a aie Ae 

District, Badrapur, VIII-8-91, 1 ¢ Pe; Ka-  @ Bip St ooo a alg See ore 
pilvastu District, Kaare, IX-4-92,1 2, Pe; # a tom mat 
Sallyan District, Salgande, VII-28-94,1 2 & 
Pe: Lt. halifaxii: Dhanusa District, Bardiak- A 

ot, VI-30-91, 1 ¢ Pe; Ramachhap District, © =~ af ca 
Ramachhap, VIII-30 -91, 2 2 Pe, Kaski ti) je 7ttoy 4rerive SN covslne | Ralinel eet 
District, Kaare, VIII-16-92, 1 2, 1 6 Pe: ® } Ser on 

Sallyan District, Salgande, VII-28-94, 2 @ 5 
Pe; Kalikot District, Manma, IX-4-94, 1 6 2 

LePe., (Darsie, Courtney, Pradhan). Their «& a@eeecrs 

identity was confirmed with associated - le as ect asl ap Mao = laalpealy) 

adults. Abbreviations used in this study are z AY niwin ay Helga 

LePe = larval and pupal exuviae, br = 5 

branches. zs aul) <i oe oe aris 
g Preto) SoS 

Description of the Pupa of Lutzia bigoti fi E | Te al al Daeitie ii =n 
(Fig. 1) zi 0 

The range and modal number of branches 5 2 

are in Table 1. Cephalothorax: Light BN SOU Rae 2p) ee 
brown, darker on scutum; setae 1, 3, 5, 7- 
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Fig. 1. Pupa of Lutzia bigoti. A, Cephalothorax. B, Metanotum and abdomen, dorsal left, ventral right. Bu 

= external buttress of paddle, CT = cephalothorax, GL4genital lobe, Mr = midrib of paddle, Pa4paddle. 

CT long, 1,3-CT single or double; 5-CT CT moderately long, with 8-12 br; 11,12- 

double to quadruple; 7-CT usually double; CT long, usually double. Trumpet: Dark 

6-CT short, single, seldom double; 8,9-CT brown, reticulate, except for basal 0.224 

moderately long, single, rarely double; 10- 0.30, x 0.26 dark tracheoid stripes, flared 
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apically; length 0.9841.35, x 1.22 mm, in- 

dex 3.64-5.3, x 4.4 Abdomen: Light brown, 

except dark brown in middle 0.5 of LIV 

and intersegmental membranes of abdomi- 

nal segments H-IV without reticulations, 

length 6.2447.44, x 6.83 mm, setae O-[4 

VIL, 9-I-VI, 14-II4-VIII minute, single; se- 

tae 2-II-VIII, 11-HI-4VII short, single; seta 

1-I dendritic, with 6410 primary br, seta 1- 

II and VII moderately long, with 10419 br 

on II and single on VII, setae 1-III, V,VI, 

long, 1-[I stout, aciculate, with 244 br; 1- 

V,VI single or double, seldom triple, 1-IV 

very long, double, seldom single, 1 absent 

on IX; seta 3-I-III long to very long, single 

to triple, 3-[V moderately long, usually 

with 6-8 br, 3-V-VII long, single or double; 

seta 4-I-V short, 4-I with 548 br, 4-II-V 

with 346 br, 4-VI -VIII long, single to tri- 

ple; seta 5-I short, with 5-8 br, 5-H, III 

long, double; 5-IV-VI very long, stout, 

aciculate, double, seldom single; 5-VII 

moderately long, single or double; seta 6-I- 

VI long, single or double, rarely triple, 6- 

VII short, with 345 br; seta 7-I,II long, dou- 

ble, seldom single or triple, 7-III-V short, 

with 2-7 br, 7-VI,VII long, single, rarely 

double; seta 8-III-VII short, with 447 br on 

III, single to 5 br on IV-VII; seta 9-VII, VII 

long, stout, aciculate, with 6410 br on VII, 

9-13 br on VIII. Seta 10-IU,1V medium 

long, usually double, seldom single or tri- 

ple, 10-V-VII long, single, rarely double. 

Paddle: Ovoid, light tan, not emarginate 

apically, length 1.6741.98, x 1.83 mm, in- 

dex 1.0441.33, x 1.13; margin smooth, 

midrib reaching to apex, seta |,2-P short, 1- 

P single to quadruple, 2-P single, seldom 

double. 

Specimens studied are as follows: Gua- 

temala, Central America: Guatemala City, 

VIll-21-80, 3 2 Pe, 1 gd LePe; VIII-24-80, 
2% 1 6 LePe, ex artiticial contamer (S: 

Clark-Gil). 

Description of the Pupa of 

Lutzia allostigma 

(Fig. 2) 

The range and modal number of branches 

are in Table 2. Cephalothorax: Light 

brown, scutum darker; setae 1,3,4,749-CT 

long, single or double,seldom triple; 6-CT 

short, single or double; 10412-CT long, 10- 

CT usually 8- or 9-branched; 11-CT stout, 

double; 12-CT mostly double, seldom sin- 

gle or triple. Trumpet: Medium brown, re- 

ticulate, except for small patch of tracheoid, 

0.1140.21 mm _ subbasally; length 0.95-4 

1.45, x 1.22 mm, index,3.39°5.3722%-4.69: 

Abdomen: Light brown, darker on seg- 

ments II-III, intersegmental membranes of 

I-IV without reticulations, length 5.734 

7.42, x 6.33 mm, setae O-II-VIII, 9-I-VI, 

13-III-VHUI minute, single; setae 2-H4VII, 

11- II-VI short, single; seta 1-I dendritic 

with 6415 primary br, 1-I] and VI, VII short 

to moderately long, with 6415 br on II, sin- 

gle to triple, rarely 5-branched on VI, single 

on VII; 1-III-V very long, rather stout, sin- 

gle or double, 1-[X absent; seta 3-I-III long 

to very long, with extra adventitious setae 

in one instance, single or double, rarely tri- 

ple, except in one specimen where 3-III 

long, stout, double on one side and medium 

long, 6-branched on the other, 3-IV_ short, 

usually 6-branched, 3-V4VII long, single 

rarely double; seta 441 short, with 448 br, 

4-II, IIT and VI-VII long, single or double, 

4-IV4V medium long, triple or quadruple, 

seldom double; seta 5-I short, with 247 br, 

5-11, short, usually double to quadruple, 

5-IV4VI very long, stout, aciculate, single 

or double, 5-VII medium long, single; setae 

6-I-VI long to very long, single or double, 

6-VII short, usually 446 br; seta 7-I,II long, 

double, seldom triple, 7-III4V short, usually 

with 346 br, 7-VI,VII long, single; setae 8- 

III4VI short, with 246 br; setae 9-VII, VIII 

long, stout, aciculate, with 345 br on VII, 

449 br on VIII; seta 10-II,IV long, single 

or double, 10-V4VII long, single; 11-III4VI 

short, double or triple, rarely single; 12-I 

very long, usually double, seldom single or 

triple. Paddle: Ovoid, light tan, not emar- 

ginate apically, length 1.6341.92, x 1.74 

mm, index 1.044-1.39, x 1.17; margin 

smooth, midrib reaching near to apex, seta 

1-P short, single, seldom double or triple, 

2-P short, single, rarely double. 



VOLUME 108, NUMBER 1 149 

ef \ 

1.0mm 4a 

Pa 

m2 

Fig. 2. Pupa of Lutzia allostigma. A, Cephalothorax. B, Metanotum and abdomen. CT = cephalothorax, GL 

= genital lobe, Pa = paddle. 



Setal branching of the pupa of Lutzia allostigma. Range followed in parenthesis by model numbers. 

Table 2. 

Abdominal segments 

Paddle 

Vill 

IV 

Il 

Cephalothorax 

Seta 
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Specimens studied are as follows: Costa 

Rica, Heredia, Puerto Viejo, Finca La Sel- 

va. ViIlE7-71, 1. 232) 35 WePe! ex natural 

containers (A. Berrios Arias); Panama, Da- 

rien, Puero, Rio Pucro, II-24464, 1 2,1 6, 

LePe ; ex rockhole (A. Quinonez). 

Description of the Pupa of Lutzia trigripes 

(Fig. 3) 

Range and modal number of branches in 

Table 3. Cephalothorax: Light brown, 

darker posteriorly on scutum, setae 1, 3-5, 

7-9-CT long, 2-CT moderately long, 6-CT 

short, all single, 10-CT long, with 446 br, 

11,12-CT long, single; Trumpet: Medium 

brown, reticulate except for small tracheoid 

patch measuring 0.1540.22 subbasally, 

length 1.0141.25, x 1.11 mm, index 2.884 

4.31, x 3.64, pinna 0.440.53, x 0.45 mm. 

Abdomen: Light brown, darker on HII, 

intersegmental membranes II-III and I-IV 

reticulate medially; length 5.0546.59, x 

5.72 mm; setae O-II-IX, 9-H-VI, 14-II- 

VIII minute, single, seta 2-I4VII, 11-II-4 

VII short, single; seta 1-I dendritic, with 7,8 

primary branches, 1-II short, pedunculate, 

usually 4 br (3-6), 1-HI4VII long, 1-H 

usually 648, seldom 9411 br, 1-IV usually 

4, 5 br, seldom triple or 6 br, 1-V4VI single 

to triple, 1-VII single; seta 1-IX present; 

seta 3-I-III long, stout, single or double, 3- 

IV, VI-VIII long, [V with 446 br, 1-VI, VIII 

single, 3-V moderately long, double to qua- 

druple; seta 4-I short, usually with 4 br (34 

7), 4-H-V,VIU long, 4-IL,IV,V,VII single or 

double, 4-III with 345 br, seldom double, 4- 

VI moderately long, single or double; seta 

5-I-III short, 5-I,II single to triple, 5-III 

double to quadruple, seldom with 5 br, 5- 

IV4VII long, 5-IV with 3-5 br, 5-V4VII 

single or double, rarely triple; seta 6-I-VI 

long, 6-I,VI stout, single or double, 6-II-V 

single, rarely double, 6-VII moderately 

long, with 244 br, seldom single; seta 7-I 

very long, single, seldom double or triple, 

7-H, VI,VII long, single or double, 7-III,V 

short. usually 446 br, seldom double or 

with 7 br, 7-[V moderately long, single to 

triple, seldom quadruple; seta 8-III-VII 
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Fig. 3. Pupa of Lutzia tigripes. A, Cephalothorax. B, Metanotum and abdomen. CT = cephalothorax, GL 
= genital lobe, Pa. = paddle. 

short to moderately long, 8-III,I[V usually rarely 7 br, 9-VIII usually 8410 br, seldom 
with 346 br, V4VII usually single to triple, 7 or 11-16 br. Paddle: Ovoid., margin 
seldom with 446 br; seta 9-VII, VIII long, smooth, midrib not reaching apex, length 
stout, aciculate, 9-VII usually with 3-6, 1.194-1.54, x 1.37 mm, index 1.03-1.26, x 
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Setal branching of the pupa of Lut 

Table 3. 

Abdominal segments 

Paddle 

IX 

Vil Vill 

VI 

IV 
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Cephalothorax 
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1.17, emarginate at apex where setae are 

attached 

Specimens studied are as follows: Yem- 

en, Vaizz, XTI-1-51) I> 2 sleds Pekewex 
basin (K.L. Knight), Liberia, Roberts Field, 

no date, #43a, 1 6, PeLe, #33a,b, no date, 

1 2,1 3d (Gelfand); Senegal, M9bao, no 
date, #10257, 1 2, PeLe, ex polluted ditch. 

KEY TO KNOWN PUPAE OF THE 

GENUS LUTZIA 

il. Intersegmental membranes of abdominal 

segments II/III and ILI/IV reticulate; seta 3- 

I[,1ll usually single; paddle emarginate api- 

cally (except in Lt. shinonagai) ........ 2. 

4 Intersegmental membranes of II/III and III/ 

IV smooth, without reticulation; seta 3-IL, [II 

usually double; paddle straight apically 

(Subgenus! uid) wee | eee 5 

2(1). Seta 5-II laterad of seta 4-II; postero-lateral 

corner of VIII not produced; seta 9-II-VI 

pointed at tip (subgenus /nsulalutzia) .... 

OD sala teehee ake ee ee ee ee shinonagai 

- Seta 5-II mesad of seta 4-II; postero-lateral 

corner of VIII rather sharply produced; seta 

9-II-VI blunt at tip (subgenus Metalutzia) 

3(2). Seta I-III, ['V 0.5 or less length of following 

segment; seta 5-[V4VI shorter than follow- 

Ing SESMeNt,...2 wanes se ee trigripes 

~ Seta I-III, IV 0.7 length of following seg- 

ment; seta 5-[V4VI longer than following 

Lerswmiy fy Fe... e's Seen e cane Tee 4 

4(3). Longest setae on abdominal segments [V4 

VI usually longer than following tergum . . 

cothe Ralahipe Fos @ aoe a Sha ee kee See vorax 

~ Longest setae on abdominal segments [V4 

VI usually shorter than following tergum . . 

= si 4 hope bye ewe eS © cea halifaxii, fuscana 

5(1). Seta 11-I,VII double or triple; trumpet 

without subapical expansion ..... allostigma 

= Seta 11-III, VII single; trumpet with subapi- 

cal expansion, flared apically ........ bigoti 

KEY TO THE FOURTH INSTAR LARVAE OF 

THE GENUS LUTZIA 

Since I had access to larval exuviae of 

the species of Lutzia, or to the descriptions 

of the larva of Lt. shinonagai.and Lt. vorax, 

and since a key to all the species worldwide 

has never been produced, it seemed appro- 

priate to include one in this work. Descrip- 

tions of the larvae for the New World may 

be found in Bonne and Bonne-Wepster 
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(1925), Senevet and Abonnenc (1939) and 

Lane (1953), and for the Old World, Bram 

(1967), Tanaka et al. (1979), Hopkins 

952). 

ite Siphon index 3.0 or greater, setae shorter 

than width of siphon at point of attach- 

MEM SUDSCMUSELUIZIG) sae ie ee fae ae 2 

= Siphon index 2.0 or less, setae much longer 

than width of siphon at point of attach- 

ment (@OldwWorldsspecies) ieee ae alee oe) 3 

. Pecten confined to basal 0.4 of siphon, usu- 

ally. aI OnumMOTe. =.= = cesses < Seas: allostigma 

4 Pecten extending to 0.7 length of siphon 

usually 10 or fewer bigoti 

3(1). Pecten closely spaced, confined to middle 

0.3 of siphon; with 18420 comb scales (sub- 

genus /nsulalutzia) shinonagai 

- Pecten more widely spaced, extending to 

near apex of siphon, with more than 30 

comb scales (subgenus Metalutzia) ...... 4 

4(3). Siphon with 10 or more pecten spines 

tigripes 

Siphon with 9 or fewer pecten spines... . 

Ls Ree eee fuscana, halifaxii, vorax 

DIFFERENCES BETWEEN OLD WORLD AND 

NEW WorLD Lu7Z/A PUPAE 

Intersegmental membranes.4The inter- 

segmental membranes of the abdominal ter- 

ga II/UI, and/or III/IV have a definite retic- 

ular pattern in about the medial 0.15 in Lt. 

fuscana, Lt. halifaxti, Lt. vorax and Lt. ti- 

gripes, While Lt. bigoti and Lt. allostigma 

pupae have no such pattern, although a pig- 

mented spot may be present medially on II/ 

Il. 

Paddle.4Paddles of the New World pu- 

pae are longer and wider that those of the 

pupae of the Old World species. The Lt. 

bigoti and Lt. allostigma paddles combined 

measure 1.6341.98, x 1.78 mm long and 

1.2541.88, x 1.55 mm wide and they are 

not emarginate apically. Paddles of Lt. fus- 

cana, Lt. halifaxii, Lt. vorax and Lt. tigripes 

measure 1.1941.56, x 1.36 mm long and 

0.9641.36, x 1.15 mm wide for the com- 

bined sizes of the three species. Data on Lt. 

fuscana and Lt. halifaxii given by Toma and 

Miyagi (1986) and Tanaka (2003) agree 

with these dimensions. 

Seta 1-IX.4This seta is present in the 

Old World species and absent in the New 

World taxa. 

Larvae.4The larvae of Old and New 

World species are also quite different. Lt. 

bigoti and Lt. allostigma larvae have a si- 

phon with an index of 3.0, a row of short, 

6- to 14-branched, siphonal setae along the 

whole length while the larvae of Lt. fus- 

cana, Lt. halifaxii and Lt. tigripes have si- 

phon indices of 2.0 or less, a row of closely 

set, very long, single to triple setae, extend- 

ing along most of its length. 

It is quite obvious that the New World 

Lutzia immatures are morphologically very 

different from the Old World species, al- 

though the predatory behavior of the larvae 

remains the same. In the evolutionary pro- 

cess it is obvious that the isolation of the 

New World species has resulted in the de- 

velopment of significant morphological dif- 

ferences from the Old World species. 
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